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(C)  ABSTRACT 

Firings  were  conducted  for  charge  establishment  with  the  T300E53 
shell  in  90-nm  gvin,  M36  to  obtain  a  muzzle  velocity  of  4000  fps  witiiin 
a  pressure  limit  of  47,000  psi. 

The  charge  was  determined  to  be  9  lb  2-7  oz  for  an  MP,  ML7  propellant. 
Lot  RAD-38300,  having  an  0.057-iiich  web  size.  The  corresponding  pressure 
for  the  required  velocity  is  44,500  psi. 

The  charge  was  established  based  on  a  /70°F  temperature;  however, 
some  of  the  ro\inds  were  temperature-conditioned  at  /l25,  -25,  and  -40°F 
and  fired.  The  results  obtained  in  this  test  and  a  later  test  (reference 
First  Report  on  Project  TW-422)  indicate  erratic  velocity  and  pressure 
results  with  this  propellant  at  low  temperatures.  It  is  concluded  that 
Propellant  Lot  RAD-383OO  does  not  perform  satisfactorily  at  low  temperatures 
It  is  recommended  that  this  lot  not  be  used  under  low-ten5>erature  conditions 
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1.  (c)  INTRODUCTION 


In  February  1950  "the  Ordnance  Corps  formally  initiated  development  of  the 
90-mm,  TIO8,  HEAT  shell  for  the  M3  series  of  tank  guns.  In  May  1951>  antici¬ 
pating  the  eaxly  availability  of  the  nev  tank  and  therefore  of  the  TII9 
(now  the  M36)  tank  gun,  authorization  was  given  to  use  the  TI08  round  in  the 
Til  9  as  well  as  in  the  T125  and  T139  (now  the  and  Mil,  respectively)  gvins 
until  such  time  as  ammtinition  specifically  developed  for  these  weapons  should 
become  available.  Efforts  were  made  to  improve  the  acc\iracy  of  this  round, 
but  it  remained  unreliable. 

In  July  1952  a  meeting  was  held  at  which  it  was  decided  that  the  TI08  was 
not  accurate  enough,  and  that  its  velocity  was  too  low.  Consequently,  a  new 
rovind  would  have  to  be  developed  to  provide  an  antitank  projectile  superior  to 
anything  then  available.  This  development  was  designated  "Cartridge,  90-inm> 
HEAT,  T3OO . "  Its  primary  aim  was  to  provide  a  HEAT  round  with  a  high  hit 
probability.  The  secondary  objective  was  to  improve  shaped-charge  effective¬ 
ness  . 


A  muzzle  velocity  of  4000  fps  and  a  desired  EE  of  O.15  mil  vertical  and 
horizontal  at  1000-yard  range  were  specified  for  the  T300  fired  from  the  M36 
and  M4i  tank  gvins.  In  May  1953  development  of  the  90"™i>T300  round  began. 

The  original  design  was  a  scaled-down  version  of  the  105-mm,  folding-fin 
round.  Considerable  difficulties  were  eaqperienced  with  this  design  from  the 
beginning.  The  conventional  ogive  was  replaced  with  a  spike-nosed,  high -drag 
configuration  to  increase  the  cp-cg  separation.  Also,  decreases  of  fin 
lengths  and  fin  opening  were  necessary,  due  to  the  high  pressures  within  the 
chambers  of  both  weapons  used,  (the  rated  mayimum  pressure  of  the  weapon- 
ammunition  system  is  47,000  psi).  Several  other  designs  were  suggested,  but 
because  of  their  exterior  configurations  they  would  not  withstand  the  high 
accelerations  to  which  the  components  were  subjected.  It  was  not  until  the 
fixed-fin  design  specified  as  the  T300E53  was  established  that  consistently 
successful  accuracy  was  obtained  at  1000  yards  when  firing  was  conducted  at 
4000  f^s. 

In  order  to  maintain  a  consistent  spin  rate  of  25  rps,  a  considerable 
amount  of  work  was  performed  on  band  design.  Several  plastics  and  other 
materials  were  tested;  both  fixed  and  slip-type  bands  were  tried.  It  was 
found  that  nylon,  when  used  as  a  slip-type  band,  gave  a  more  consistent  spin 
rate  of  25  rps  and  much  more  satisfactory  obturation  than  any  of  the  other 
materials  tested. 

The  pvrrpose  of  the  present  test  was  to  establish  a  charge  in  the  90-inm 
gun,  M36,  which  will  give  a  velocity  of  4000  fps  without  exceeding  a  pressure 
of  47,000  psi,  and  to  secure  other  beillistic  data  as  indicated  by  author¬ 
izations  for  test  inclosed  in  Appendix  A. 


2.  (C)  DESCRIPTION  OF  MATERIEL 


The  90-nini,  T300E53^  BEAT  cartridge  (drawing  in  Appendix  C)  is  assembled 
as  a  complete  round  and  consists  of  the  following  major  components; 

Shell  with  M509,  PIED  fuze  (modified);  M5AI  tracer;  T24B1  cartridge 

case;  M58  modified  primer,  and  propellant. 

The  body  of  the  shell  is  cylindrical,  with  the  forward  face  containing 
an  undercut  surface  which  receives  the  spike-nosed  ogive.  There  no  threads 
at  this  joint;  instead,  a  rubber-base  cement  holds  the  assembly  together.  The 
base  of  the  body  contains  threads  ■vdiich  permit  it  to  accept  an  aluminum  chamber. 
The  exterior  contour  of  the  chamber  makes  up  a  portion  of  the  boattail.  The 
interior  of  the  chamber  is  machined  to  accommodate  the  M5O9  fuze.  The  foivard 
end  of  the  chamber  provides  male  threads  for  assembly  to  the  body.  Behind  the 
threads  is  a  machined  band  seat  -vrtiich  accepts  a  slip-type  nylon  band  the  purpose 
of  which  is  to  give  a  more  consistent  spin  rate  of  25  rps.  When  the  chamber  and 
body  are  assembled,  the  band  is  confined  between  the  two  ccsnponents . 

In  order  to  prevent  gas  leakage  into  the  charge  cavity,  rubber  "0"  rings 
are  placed  in  the  undercut  portions  of  the  thread  joints  between  the  body  and 
chamber  after  an  alumin\am  spacer  is  screwed  in  place  to  retain  the  fuze  within 
the  fuze  cavity.  The  fin  adapter  completes  the  boattail,  and  a  small  cylindri¬ 
cal  section  of  the  adapter  is  considered  the  boon.  At  the  end  of  the  boom  is 
a  male  thread  ■vdiich  is  used  for  assembly  of  the  aluminum  fin. 

A  shaped-charge  liner  is  assembled  directly  to  the  steel  spike  nose  and  is 
secTired  to  the  spike  adapter  with  a  3^0°  roll  crimp.  At  the  nose  end  of  the 
spike  a  potted  nose -element  assembly  is  used  to  initiate  the  M509  fuze.  This 
element  incorporates  a  piezoelectric  crystal  (lucky)  for  initiation.  The 
components  seciired  and  ins\ilated  within  the  cap  with  a  plastic  pxDtting 
compoupd.  The  circuit  fran  the  nose  element  to  the  fuze  is  completed  with 
nine-strand,  nylon-coated,  steel  wire.  Brass  terminals  are  used  at  both  ends 
to  assure  a  complete  circuit.  The  charge  cavity  contains  1.25  ll3  of  composition 
B. 


The  complete  as-fired  weight  of  this  shell  is  approximately  12.68  lb. 

A  90-inm,  T24B1  steel  case  with  the  base  end  modified  by  providing  a  1.25- 
inch-diameter  hole  for  base  loading  is  used  because  the  fins  intrude  too  far 
into  the  case  for  front  loading.  A  steel  closing  plug  is  provided  for  resealing 
the  case.  The  cartridge-case  volxmie  with  shell  and  primer  intact  is  287.72 
cubic  inches. 

A  modified  M58  primer  containing  370  /  10  grains  of  black  powder  is  used. 
The  primer  is  modified  to  13.^1  inches  long  so  that  the  fin  assembly  can  be 
accepted  within  the  case.  One  liner  in  lieu  of  two  is  used. 


k 


L 


\ 

V 


3.  DETAILS  OF  lEST 


3.1  (U)  Procedures 

The  cartridge  case  and  shell  (inert-loaded  and  with  dinnmy  fu?e)  were 
shipped  to  Aberdeen  Proving  Ground  assembled  and  crimped  but  without  propellant 
or  primer.  The  wei^t  of  the  shell  was  determined  by  check-weighing  six  cases, 
averaging  the  wei^ts,  and  subtracting  the  average  weight  from  the  weight  of 
each  complete  shell  and  case  combination.  A  used  primer  was  inserted  into  the 
primer  seat  of  one  complete  round  and  the  Special  Measurements  Section  comiuted 
the  case  volume  by  filling  the  cane  with  water.  The  rounds  were  then  sent  to 
the  Machine  Shop  with  the  gun  and  tube  to  be  drilled  for  piezoelectric  gatiges. 
Kie  gun  and  tube  were  then  mounted  on  a  155-nim  gun  carriage  and  moved  into 
position  at  C  barricade.  Velocity  towers  and  coils  were  placed  approximately 
104  and  159  feet  frcxn  the  muzzle.  A  piezoelectric  gauge  was  attached  to  the 
tube  and  plugged  into  the  Instrument  trailer  placed  behind  the  barricade. 
Several  conditioning  rounds  were  made  up  of  stock  components  (see  FR  P-63411 ) 
to  condition  the  tube  and  seat  the  weapon  system.  One  test  round  was  loaded 
with  a  minimum  charge  and  fired  after  two  conditioning  rounds.  The  data  were 
taken  and  a  propellant  curve  started.  The  charge  was  gradually  Increased  and 
the  data  plotted  until  the  desired  velocity-pressure  ratio  was  obtained  and 
verified.  The  remaining  rounds  were  then  loaded  with  this  established  charge 
and  placed  into  the  temperature -conditioning  trailers  to  be  conditioned  to 
the  desired  temperatures  before  firing. 


3.2  (C)  Results 


A  propellent  charge  of  9  lb  2.7  oz  was  established  to  give  the 
desired  velocity  of  4000  fps  without  exceeding  47,000  psl.  See  Charge  Velocity 
Charge  Pressure  Curve,  Api>endix  B. 
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Tatle  I.  (C)  Resvilts  of  Firing 
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3*3  (C)  Observations 

Based  on  the  above  summary  of  results  it  appears  this  propellant 
performs  satisfactorily  up  to  -25°F  but  becomes  very  erratic  in  velocity  and 
pressitre  resialts  at  -40°F;  however,  later  firings  (reference  First  Report  on 
Project  IW-422)  indicate  erratic  resialts  were  obtained  at  temperatures  as  high 
as  /35°F« 


The  muzzle  flash  appeared  to  be  approximately  I5  by  10  feet  in  size 
and  there  was  no  visible  difference  from  round  to  round.  The  muzzle  smoke 
appeared  to  be  small  and  brownish  gray. 

After  the  established  charge  was  put  into  the  case  there  was  approxi¬ 
mately  I-I/2  inches  of  remaining  space  in  which  to  load  more  propellant  if 
desired. 


4.  (C)  CONCLUSIQR 

Based  on  resialts  to  date  Propellant  Lot  RAD-383OO  will  not  perform 
satisfactorily  at  low  temperatures  using  the  present  ignition  system. 


5.  (C)  RECOMMENDATIONS 

A  charge  of  9  lb  2.7  oz  is  recommended  to  yield  a  muzzle  velocity  of  4000 
fps  at  a  corresponding  pressure  of  44,500  psi. 

Propellant  Lot  RAD-383OO  shoiald  not  be  used  when  firing  imder  low  temper- 
atTore  conditions. 
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ORDNANCE  CORPS  APPENDIX  A 

PICATINNY  ARSENAL  Correspondence 

DOVER,  NEW  JERSEY  MT*  W.  JOSOph/MoC/6l74 


IN  aCPLY 
acrcR  TOi 


FELTMAN  RESEARCH  AND  ENGINEERING  LABORATORIES 
OROBB- !IM:5-470  (aw-422) 

SUBJECT:  Test  Program  Eeq,ueBt  Number  IM-7(C),  Charge  Assessment  in 
Cartridge,  HEAT,  90mm,  T500E55  (U) 


HX):  Commanding  General 

Aberdeen  Proving  Ground 
Aberdeen,  Maryland 

ATEEUnON:  OEDBG-HP-TA,  Mr.  Carothers 

1.  Inclosed  Is  Test  Program  Eoiuest  No.  ni-7(C),  D/a  Priority  lA, 
covering  a  charge  assessment  program  vlth  the  90mm  T?00  round.  Since 
this  test  will  determine  the  propelling  charge  necessary  for  rounds  for 
Final  Engineering  Tests,  it  Is  Ir^ieratlve  that  the  program  he  scheduled 
at  the  earliest  possible  date. 

2.  The  items  listed  In  paragraph  la  of  the  inclosed  Test  Program 
Eoq,uost  will  ho  shipped  to  yoxjr  Proving  Ground  approximately  21  July 
19^.  It  Is  assumed  that  the  Item  listed  In  paragraph  Ih  Is  avallahle 
at  the  Proving  Ground. 

3.  Funding  Data; 

Funds  are  avallahle  under  AIF  Order  No.  87110100-99-60119 
Joh  Order  No.  3026-99-905  (420). 

4.  Coordination; 


a.  OCO,  OHDIV 
h.  APG,  OEDBO-DP-TA 

c.  Plcatinny  Arsenal  -  Engineer  primarily  responslhle  for  the 
test  is  Mr.  V.  Joseph,  phone:  Plcatinny  Arsenal,  Extension  6174. 


A-1 

■r*rr:;c"r;  l■’^cl./'£jjT-lJJWM^' 
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c^m^lPENTtAL 


SUBJECT;  Test  Program  Bequest  Nxuaber  !IM-7(C),  Ctiarge  Assessment  in 
Cartridge,  HEAT,  90imf  T300E55  (U) 

5.  Notification  of  Test  Attendance: 

Mr.  W.  Joseph  will  attend  the  test  and  requests  notice  three 
days  prior  to  the  firing. 


POE  THE  COMMANDIiB 


1.  TPB  No,  m-7(c) 

(6  copies) 

CC 

OCO,  OH)TV/  w/lncl  1 
APG,  Comp  Ofc,  w/o  incl 


2 
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Mr.  W.  Joseph/McC/6174 


Test  Program  Eeq,uest  No.  GM-7(C) 
(Jot  Order  No.  5026-99-905  (420)) 
Plcatlniiy  Arsenal,  Dover,  H.  J«. . 


14  July  1958 


1.  Material  for  Test; 


a.  To  te  furnished  ty  Picatlnny  Arsenal: 

20  Cartridge,  HEAT,  90iiim,  T50OE55  (inert)  v/o  Propellant 


t.  To  te  furnished  ty  Aberdeen  Proving  Ground: 

200  Its  Propellant,  M17,  I<ot  RAD  58500 
2.  Project  Authority: 

a.  Project  No.  3^7-422 

t.  Funds  availatie  under  ^JF  Order  No.  87110100-99-60119,  Reference 
Jot  Order  indicated  atove. 

5.  Otject  of  Development  or  Eiperlment; 

To  develop  Cartridge,  HEAT,  90nm,  T500  for  90mm  Gun,  M56  and  m41. 

4.  History  Sketch: 

In  estatlishlng  a  replacement  lot  of  propellant  for  expended  Lot  HEP 
55718,  Propellant,  MI7,  Lot  ^261  van  sutstltuted.  Recent  closed  tomb  firings 
with  this  lot  of  propellant  indicated  detonation  of  the  propellant  at  -4o‘^P 
conditioning  teiigjerature.  Biis  condition  can  result  in  excessive  gun  pressures. 
It  is  desirable,  therefore,  to  assess  another  lot  of  MI7  Propellant  having 
approximately  the  same  "q.uickneos",  tut  one  that  gives  satisfactory  turning 
characteristics  in  closed  tomt  firings. 

5.  Description  in  Detail  of  Improvements  Made  Since  Last  Proving  Ground 

Test: 

None 

6.  Local  Tests: 

A  number  of  M17  Propellant  lots  have  teen  evaluated  in  closed  tomt 
firings.  Propellant,  l'CL7,  Lot  RAD  58500  gave  normal  traces  in  -40°P  tempera¬ 
ture  firing. 
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TER  IM-7(C)  (Cont) 
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7.  Ob.lect  of  Test; 

To  aBBesB  Propellant,  M17,  lot  RAD  58500  in  Cartridge,  HEAT,  90inni, 

T300E55. 

8.  PrecautionB  in  Handling  and  Teeting; 

Care  should  he  taken  not  to  damage  the  nylon  rotating  hands  in 
handling,  otherwise  the  normal  precautions  in  handling  live  artillery  primers 
and  cased  propelling  charges  should  he  observed. 

9.  Recommended  Test  Program; 

a.  Using  Cartridge,  HEAT,  90fflm,  T300E55  (inert)  and  Propellant,  MI7, 
Lot  RAD  38300,  estahllsh  charge  in  the  90iim  Gun,  M36  not  exceeding  a  pressure 
of  47,000  pal  (ou).  Only  one  round  at  each  charge,  conditioned  at  70°P  need 
he  fired,  hut  it  is  desired  to  obtain  at  least  five  points  between  38,000  to 
47^000  pal  for  a  charge  establishment  curve. 

h.  Determine  the  propelling  charge  from  the  curve  to  give  a  maximum 
chamber  pressure  of  46,000  pal  or  a  velocity  of  4000  ft/sec,  if  this  will 
result  in  a  ^ower  pressure.  Fire  a  three  round  uniformity  series  at  this 
charge  at  70  F  conditioning  ten^perature .  Fire  Jive  rounds  each  at  the  es¬ 
tablished  charge  with  rounds  conditioned  at  -40  airf.  140°F  temperatures. 

c.  All  rounds  shall  he  crluiped  with  an  eight  stab  crimp  one  inch 
wide  to  give  a  4000  lb  bullet  pull. 

d.  For  all  rounds,  record  instrumental  velocity,  muzzle  velocity, 
copper  pressure,  complete  description  of  round,  flash,  smoke  and  any  \musu^ 
occurrences . 

10,  References; 

None 

11.  Report  Distribution; 

a.  Test  Report  Security  Classification  -  Confidential 

b.  2  copies  -  OCO,  ORDWf 

6  copies  -  Aberdeen  Proving  Ground 
3  copies  -  Picatlnny  Arsenal 

1  copy  -  Inspection  Division 
1  copy  -  OEDBB-TES 
1  copy  -  CEDBB-TM5 

L,  H.  ERIKSEH 
6hief,  Explosives  and 
ITope  Hants  Laboratory 
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COPY/mt  DATE . 25  Jul  I958 

ACTION . D&PS 

IN|’0 . CONARC  LIAISON 

1958  JUL  25 

NNNN 

ET0J^6SJA004XEFA273 
RR  RUETGH 
DE  RUECJF  273 

R  2U2030Z  ' 

FM  CG  ORDAMMOCOI  JOLIET  ILL 

TO  RUETGH/CG  ABERDEEN  PROVING  GR  ABERDEEN  MD 

INFO;  RUEGRP  PICATINNY  ARSENAL  DOVER  NJ 

DA  GRNC 

BT 

ATTENTION  MR  JOSEPH  FOR  MR  ANDERSON  D&PS  FROM  ORDLY-ARCC  ERWAY/COWAN 
TT07896 

REFERENCE  PICATINNY  ARSENAL  TPR-TM7  (c)  REGARDING  T300  AMMUNITION. 

IT  IS  REQUESTED  THAT  IN  THE  ACCOMPLISHMENT  OF  THE  FIRING 
OUTLINED  IN  THE  REFERENCE  TPR  THE  FOLLOWING  DATA  BE  SUPPLIED  DIRECT 
TO  THIS  CCMdAND  ATTN:  ORDLY-ARCC. 

1.  AS  FIRED  SHOT  WEIGHT. 

2.  CARTRIDGE  CASE  VOLUME. 

3.  LOADING  DENSITY  OF  PROPELLANT  USED  AT  THE  ASSESSED 
CHARGE  WEIGHT. 


CFN  TT07896  TPR-TM7  T300 


COPY/mt 


PAGE  TWO  RUECJF  273 

4.  BRIEF  DESCRIPTION  OF  PRIMER  USED. 

5.  DESIRED  MUZZLE  VELOCITY. 

6.  RATED  MAXIMUM  PRESSURE  OF  THE  WEAPON-AMMUNITON  SYSTEM. 

7.  BALLISTIC  RESULTS  AT  THE  TEMPERATURES  CONSIDERED 

INCLUDING: 

A.  ASSESSED  CHARGE  WEIGHT  AT  70  DEGREE  F.  TO  GIVE  RATED 

VELOCITY. 

B.  RESULTANT  AVERAGE  PRESSURE  AT  THIS  VELOCITY. 

C .  PERCENT  VELOCITY  VARIATION. 

D.  PERCENT  PRESSURE  VARIATION. 

E.  SUMMARY  OF  BALLISTIC  RESULTS  AT  HOT  AND  COLD 
TIMPERATURES . 

F.  SMCKE  AND  FLASH  CHARACTERISTICS  DURING  TEST. 

8.  A  TRACING  OF  THE  PIEZO  PRESSURE-TIME  MEASUREMENTS  OF 
ALL  ROUNDS  SO  TESTED. 

IT  IS  REQUESTED  THAT  THIS  INFORMATION  BE  FORWARDED  AS  SOON  AS 
POSSIBLE  UPON  CONCLUSION  OF  THE  FIRING.  THE  DATA  SHOULD  BE 
TRANSMITTED  BY  AIR  MAIL 
BT 

CFN  70 

24/20552 


COPY/mt 


RR  RUETGH 
DE  RUEGRP  25 
R  231915Z 

FM  CO  PICATIMY  ARSENAL  DOVER  NJ 
TO  CG  ABERDEEN  PG  MD 
DA  GRNC 
BT 


lATE - 28  JULY  58 

ACTION - D  &  PS 

INFO - CONARC  LIAISON 


1958  JUL  28 


FOR  CKDBG-DP-TA  CAROTHERS  FROM  ORDBB-TM5  TT7288  JOSEPH  SGD  ZAUDER 
REQ  TEST  PROGRAM  REQ  TM-7  BE  AMND  TO  INCLUDE  RBCCffiDING  OF 
PRESSURE-TIME  DATA  F(«  RNDS  CONDITIOTED  AT  -40  DEG  AND  l40  DEG 
FAHRENHEIT  TEMPERATURE.  90MM  GUN  TUBE  MOD  FCR  PIEZO-ELEC  GAGE 
SHOULD  BE  USED  FC®  THESE  FIRINGS.  REQ  CARTRIDGE  CASE  OF  T300  RND 
BE  SO  MOD  TO  PERMIT  RECCBDING  OF  PRESSURE-TIME  TRACE 
BT 

CFN  CffiDBG-DP-TA  ORDBB-IM5  TT7288  TM-7  -40  l40  90MM  T300 

24/1742Z 

UNQUOTE 

BT 

28/1405Z 


OBZ 

Z 
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COPY/mt 


NNM  MTE - 1  AUG  58 

ACTirai . D  &  PS 

ET075EGA056  INFO - TRANSP 

HJFO - CONARC  LIAISC»J 

PP  RUETGH 
DE  RUEGRP  51 
P  311^302 

FM  CO  PICATIRNY  ARSENAL  DOVER  NJ 
TO  CG  ABERDEEN  PG  MD 
DA  GRNC 
BT 

FOR  ORDBG-DP-TA  CAROTHERS  FROM  ORDBB-TM5  T17520  JOSEPH  SGD 
ZAUDER 

20  EACH  CARTRIDGE  HEAT  90MM  T300E53  LESS  PROPELLANT  AND  PRIMER 
WILL  ARR  ABERDEEN  PG  4  AUG  58  FOR  FIRING  TEST  PROGRAM  REQ  TM-7. 

PRIMER  DESIGN  USED  WILL  BE  DETERMINED  AS  A  RESULT  OF  FIRING 
ENGINEERING  TEST  ON  3  AUG  58.  REQ  90Md  GUN  SET  UP  FOR  AUTO  CASE 
EJECTION  FOR  OBSERVATIOTf  OF  POSSIBLE  FLARE  BACK  OCCURRING  WITH  EIMETE 
PRIMER 
BT 

CFN  ORDBG-DP-TA  ORDBB-TM5  TT7520  20  90MM  T300E53  4  58  TM-7  5  58 
31/I819Z 
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APPENDIX  B 


Firing  Record 


DEVELOPMEan'  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  MARYLAND 
FIRING  RECORD 


OBJECT  OF  TEST:  Propellant  Assessment  and 


DATES  OF  TEST:  8  and  9  August 


Military  Characteristics  of 
Cartridge,  HEAT,  90-inni, 

T3OOE53  for  90-nini  Guns,  M36 

and  (U) 


1958 


FIRING  RECORD  NO.:  P-6341I 

SHEET  1  OF  4 

AUTHORITY:  (»DBB-TM5-470  (TW 


DEVELOPMENT 

ARMY  PROJECT  NO.  D/A  504-03-049 
ORDNANCE  PROJECT  NO.  TW-k22,  TPR-TM-7 


1^22);  M  &  R  Cl  58- 
2l61t-  and  TTO7896 


W.  0.  NO.  332-333-26_ mt 


(C)  AMMUNITION 


Test  Rounds: 

Cartridge,  HEAT,  90-Tm,  T300E53  (inert),  (with  Dummy  Fuze),  Lot  PA-E- 
27651-X;  (as  fired  shot  weight  averaged  12.68  lb).  Data  Card  No. 

8^91  is  inclosed  in  Appendix  C. 

Primer,  Percussion,  M58  (Mod  B),  370  £  10  grains  Grade  A1  Black  Powder, 
Lot  No.  PA-E-26767;  Data  Card  is  inclosed  in  Appendix  C. 

Propellant,  MP,  MI7,  0.057“iiich  web.  Lot  RAD-383OO  (loading  density  is 
0.89  at  assessed  charge  weight  of  9  ^*5  oz  at  70°F) .  Instrtnnental 

velocity  is  ij-006  fps  (average  of  four  rounds  fired). 

Case,  Cartridge,  90-mm,  T2ij-Bl  (Mod),  Lot  EPO-4-25  (volume  287.72  cubic 
inches) . 

(u)  Conditioning  Rounds: 

Projectile,  HVAP-T,  90-mm,  M332A1,  (12. 50  lb).  Lot  CAA-2-87-I952 . 

Case,  Cartridge,  90-mm,  T2ij-Bl,  Lot  NOR-ll-58. 

.  Primer,  Percussion,  M58,  ij-OO-grain,  Lot  KOP-5O-IO. 

Propellant,  MP,  M17^  0.057“iach  web.  Lot  RAD-383OO  (charge  weight  126 
oz  loose -loaded ) . 


(U)  MATERIEL 


Gun:  90-mm,  TII9EI,  No.  613O. 

Tube:  90-ram,  T119Ei,  No.  5^798  (97/^  remaining  life). 
Motint:  Proof,  Gun  -  D713876^^  No.  3* 

Recoil:  Mechanism,  M3^  155-nini  Gun,  No.  1676. 
Carriage:  155-™i  Gun,  ML,  No.  309. 


FIRING  RECORD  NO.  P-63411 
SHEET  2  OF  4 


(U)  INSTRUMENTATION 


Pressures:  Medivm  Presstire  M3  Gauges,  Coppers  Lot  8C54  X.O  7348-3-11, 
Annealed  1954,  Mstal  1954,  Comp  Curve  -  Dwg  ro-l8l82  (tvo 
gauges  per  round). 

Piezoelectric  gauges  vere  used  in  conjimction  with  above. 

Velocities:  Standard  30~i“cti  velocity  coils  were  used  and  positioned 
as  follows: 


Date 

of 

Firing 


Muzzle 
to  First 
Coil,  feet 


First 
to  Second 
Coil,  feet 


8  August  1958  103.90  46.44 

9  August  1958  104.84  50.12 
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FIRING  RECORD  NO.  P-63411 
SHEET  4  OF  4 


This  firing  record  forms  a  port  of  the  Second  Report  on  Ordnance 
Project  No.  TW-422. 


SUBMITTED: 


REVIEWED: 


H.  B.  ANDERS 


<A/-> 
ANDERSON 


Chief,  Artillery 
Ammunition  Branch 


APPROVED: 


H.  A.  BECHTOL 
Chief,  Artillery 
Division 


1  Incl 

Charge  Velocity  -  Charge  Pressure  Curve 
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A 

a 

\ 

157 
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0 
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IR*^ 
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0 
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d 

\, 
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5 
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6 

%  !* 

12R 

61.15 
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d 

.0 
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d 
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1 

P 
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I 
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92 
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a 

> 

HO 

^7 
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4 

4 
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84 
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- 

3 
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85 
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V. 

p 

81 
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6 
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f 

> 

77 
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1 

p. 

e 

J 

) 

7? 
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64 

i 

p 

5 

6q 

117.1R 

60 

£2 

/ 

f 

t 

65 

121.15 

56 

1 

a 

/ 

6l 

125.15 
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TT 

t 

.  57 

i2q.iR 

48 

:} 

/ 

■■ 

l^'^.lR _ 

44 

4-  J  ^  1 

/ 

C 

le 

M 

40  

! 

) 

1 

Yl 

119.15 

/ 

/ 

1 

4 

1 

45 

I4lll5 

36 

/ 

J 

5‘ 

m 

W.gg 

i>l.17 

35.78 

/ 

f 

p 

p 

r 

n 

W1.15 
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/ 

f 

^1.24 

PMi 

32.24 

7 

T 

1  UJ 

1  ^ 

i47  15 

30 

/, 

/ 

1 

'  ^7.69 

28.69 

/ 

1 

ir^ 

5 

l: 
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 5^15 

149.00 

28.15 

7 

) 

n 

5^15 

150.00 

27.15 

/ 

y 

L 

15.15 

ip..QO 

26.15 

7^ 

y 

a 

1 

ri4t% 

15lt65 

25.56 

i 

n 

/ 

L  P 

a 
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 14.25 

151.90 

25.25 

±^Ard 

y 

t  •  ^’<'7 

+ 

Iz 
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J 

1 

[ 

> 

k- 

^•S 


00 

0> 

rv 

s' 


o 

crv 


DISTANCE  Fino)ii«. 

r7A53 — 

REAR  FACE 
3F  BREECH 

MUZZLE 

FACE 

REAR^iCE 

of'^ube 

BASIC 

DIAMETER 

' 

' 

33.00 

133.13 

24.00 

3.677 

33  i5U.15 

23 

3.67TL^ 

31  163.13 

22 

3.677 

30.73  133.40 

21.73 

3.677 

27.0?  k3q.io 

18.03^ 

».4082 

26.30  l3q.63 

17.30 

+.4172 

26  160.13 

L.4233 

23  Ul.l'L 

16 

+.4420 

23  L63.13 

lU 

+.4730 

21 

12 

1.3080 

iq  167.13 

10 

+.3410 

17  16q.i3 

8 

+.3740 

15_ 171.13 

6  - 

+.6070. 

13 

173.13 

4 

+.6460 

12 

L74.15 

3  J 

+.6565 

11 

175.13 

2 

+16730 

10 

176.15 

1 

+!6895 

q.3o 

176.63 

.30 

+!697L 

q.io 

177.05 

.10 

+!7^ 

i 

. 

90  mm  T0BS,.m9<^^ 


ZERO 


V9 


■h.oar 


GAUGE  MCASUKCMCNTS  INOICATCO  IN 

— ^ X  '  ' 


GAUGE 

READING 


szz 


i- 

m 


jm 


JAL 


.ZQc 


-4^ 


.303 


±3^ 


ACTUAL 

DIAMETER 


-h  on 


A.a3 


ML 


M 


3^ 


w 


i 


i2& 


TOTAL  length  OF  GUN 


TOTAL  LENGTH  OF  TUBE 


OEFTH  OF  BREECH  RECESS 


Ady^oe  of  Hi: 

CFlug  Gauge 


nsg 


BAS  It 


iWIAl'‘tfiaiiKHgTy 


DIFFERENCE 


<£> 


3 


1 


phBsmw 

SL  ,to.  2lll2»*  (B&fllg) 

t/iaoo  OF  AV  INCH 


m  INCH 

HOt-hWffAt  T 


GAUGE 

READING 


4-.06S.  ? 


5ZZ2 


/oJT^ 


TML 


ill 


0 

'Ml 


^24 


ACTUAL 

eiAMCTCR 


OlErERCNCC 


3# 


3T7 


TL 


\ 

N 


6 

T 

2: 


\ 

•'«.■ 

u 

C  \ 


1 


3: 


186,15" 


177.15*  I77J4 


9,oo« 


ACTUAL 


ROTATION  OF  TUBE  AT  BREECH 


MOVEMENT  OF  TUBE  AT  BREECH 


NUMBER  OF  LANDS  AND  GROOVES 


T75T^  r 


,00*' 


.000^ 


32 


■DraPIOTIQH  piVAmrat  Argaa  fron  18.17"  to  21.6-^",  2U.12"  to  g"i.l«S«  imd  from 


176.70"  to  177.15"  wtfy*  mea6ured./;;<r^<:?o/:)(^  _ < 

e  Ji ca if  dy  vua^^h aM ay  iat  q/a hU 

U  4  n  f)fCh^f}  r  if  c  fifth  aft  at  n  /  igkhi 'tft  ^  f 

irjajf /au.aj^.ar u^isL  Jx. 

T  Jvia' Aar e  ^  r^M a in^  /a  Jittt2  2/e — ^UUSL, - 


'>/’>  tj  }^Ll~q  g>.p 


£01) 

ROOHAN  Jo 


OD~W 


RECOAOeR 


£2 


STAMA^D^D  ll|SFECTED  6Y 


TINE 


PLACE 


AEVUWEC^  BY 


COHPiLATOir 


graphed  by 


\ 


Oi 


\1 

I 

N 

\ 

Ni' 

?i 


I  ^ 

'ft  ■ 

^  V 

>  ^ 
■\V 
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SUPrUKEMTARY  FIELD  SHEET  -  EROSIOH -STUOY  MEASUREMEHTS 


%2z 


TUBE 


,i4N€R 


NUMBER 


■py'/f}' 


MODEL 


KAHUFACTOREOBY 


:jpR 


HOtM^IER 


KU^fAR 


BRITISH  PULLOVER  MEASUREMEHTS  FORWARD  OF  ORIGIN  OF  RIFLING 


DISTANCE  FORWARD  OF 
ORIGIN  OF  RIFLING 


INCHES,  REAR  FACE  OF  TUBE 


VERTICAL 


HORIZONTAL 


f  <x.  •v-' 


:X-y-v-y- 


■‘P  jj/') 

’  "prC' 


3-0  '^3 


6  3 


-7  ^ 


1  caliber 


/- 


A 


- 


ZA. 


3 ’0^3 


2  CALIBERS 


i: 


-7  '=‘r, 

-  - U - 

^.33  /  V-J  -  A  >  -  ^^^7YX/g>iA./A/ 


^'■7/'^  '1  -  .  •  '  / 


3  CALIBERS 


2. 


STARGAUOE  HEASUREHCNTS  FORWARD  OF  ORIGIN  RIFLING 


DISTANCE 
FORWARD  OF 
ORIGIN  OF 
RIFLING 

Lands 

GROOVES 

INCHES 

R.  F.T- 

VERTICAL 

HORI ZONTAL 

H5® 

RIGHT 

45® 

LEFT 

VERTICAL 

HORIZONTA 

ipo 

RIBNT 

Njo 

LEFT 

1" 

2" 

3- 

1  CALIBER 

2  CALIBERS 

3  CALIBERS 

ADVANCE  OF  RIFLING  Oniy)  -  THREE-SHOE  GAUGE 


DIAMETER  OF  GAUGE  HEAD 


’ADVANCE  INCHES. 

REAR  FACE  OF  TUBE 


ACTUAL  ADVANCE 


ADVANCE  OF  RIFLING  Er«ftlc«i  Onlr)  -  PULLOVER  GAUGE,  DIAMETER  PRE-SET 


DIAMETER  AT  WHICH 
GAUGE  1 S  SET 

BASIC  DIAMETER 

ADVANCE  INCHES, 

REAR  FACE  OF  TUBE 

’ACTUAL  ADVANCE 

SIGNATURE  OF  INSPECTOR 

TIME 

PLACE 

’TO  BE  COMTUTEO  BY  RECORDS  UNIT 
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AllN«T  -  0«  -  A»CllOCCN  PHOVINa  OltOUNO.  MO  •  294 


FORM  237  A 
r  MARCH  1952 


STAR  GAUGE  REPORT 


Gun  No* 

Mftr* 

Tear 

Date  Firod 

c:  f^ar 

Gauged  By 

,  /?,  ■  «/ 

}cra  Sight  Lines 

:es4^  Ho 

Tube  No* 

/  /  ' 

MfiP* 

y*'  j'  f 

^  " 

Tear 

/  y  A  V 

Date  Gauged 

Clerk 

\l  !'  -  ,  ,•  /  .  /? 

Stamped 

^  - ,  jp.  //  yj. 

Mount  No* 

Mfr. 

Tear 

Inspected  By 

j-;.;- 

Bodman 

V  ■  R 

)isposition- - — " 

Shipped 

laid 

Type  Stargauge  , 

3  Pt.  Offset 

I  la  7th  full  land  to  left  of  12t00  o'clook  at 
Muzzle  End* 

PAGE 

BEFORE  FIRIIJG 
AFTER  FIRING 


9ayttl  Gun  T119E1  ,  T'  .  A  90MM  Gun  Mount  Comb,  IT/S 

Spans*  Uil“G-104^'iaendl,  iJL  July  19^  Specs,  1U1-IHJL066,  5  A 


April  1951 


INCHES 

Lands 

6  RDOVES 

INCHES 

LANDS 

GROOVES 

INCHES 

LANDS 

GROOVES 

FROM 

Y 

A 

Y 

A 

FROM 

Y 

A 

Y 

A 

FROM 

Y 

A 

Y 

A 

MUZZLE 

VERT. 

HOR. 

VERT. 

HOR. 

MUZZLE 

VERT. 

HOR. 

VERT. 

/  HOR* 

MUZZLE 

VERT. 

■  HOR. 

.E  RT. 

HOR. 

0.  1 

.00 

.oh  Jd 

DO 

.00 

95 

je(o  lL 

.?p 

DO 

.00 

*00 

.00 

OO 

DO 

1 

.00 

.OO 

DO 

.OO 

1  00 

DO 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5 

.OO 

.OO 

*oo 

.00 

105 

*00 

.00 

.00 

.00 

.OO 

.00 

.00 

.00 

10 

.00 

.oc;.^ 

.00 

.00* 

1  1  0 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

15 

.00 

.00 

OO 

.OO 

1  1  5 

.00 

.00 

*00 

.00 

.00 

.00 

DO 

.00 

20 

.00 

.00 

.00 

.00 

1  20 

DO 

DO 

.00 

.00 

.00 

DO 

.00 

.00 

25 

*00 

.OO 

.OO 

OO 

1  2  5 

.00 

OC 

.00 

.00 

.00 

DO 

.00 

.00 

30 

jOO 

DO 

.00 

.00 

1  2  6 

.00 

.00 

*00 

.00 

.00 

DO 

DO 

.00 

35 

jOO  / 

.00 

*00 

.00 

12  6 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

OD 

40 

OO 

.00 

.00 

.OO 

1  3  2 

.OO 

.00 

.00 

.00 

.00 

.00 

.00 

45 

.00 

.00 

.00 

.00 

134 

.00 

.00 

00 

.00 

.00 

00 

CQ  

50 

.OO 

.00 

.00 

.OO 

1  3  6 

.00 

DO 

.00 

.00 

.00 

.00 

CO  1 

.00 

55 

.00 

.00 

.00 

DO 

138 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

60 

.OO 

.00 

.00 

.GO 

1  40 

.00 

*oo 

.00 

.00 

.00 

.00 

.00 

ts 

.  00  ^ 

.00  / 

DO  

DO 

J42 

.00 

.00 

.00 

.00 

Oft 

00 

.00 

.00 

TO 

no/J 

*00 

.00 

.00 

1  44 

.00 

DO 

.00 

.00 

.00 

00 

00 

.00 

75 

*00 

.00 

00 

1  46 

.00 

00 

.00 

.00 

.00 

.00 

.00 

.00 

to 

.OO 

.OO 

.OO 

00 

146 

,00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

65 

.00 

DO 

.OO 

.00 

150 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

90 

*00 

*00 

.OO 

.00 

IS  1 

.OO  ^ 

.OCL^ 

.00 

.00 

.00 

.00 

.00 

.00 

Boroseope  Inspeetion  mads  byQ  ■  '3/ « ^  .  <  t  ,  'c  Bore  of  gun  tube 
accordance  with  llll-G~10493^^^isend  1,  11  July  1951* 

Boroseope  inspection  report  as  follows* 


acceptable  in 
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^nwnnrMT^rti 


r'.':.r2s^no-a79  experimental  ammonition  pata  card  NO.  88491 


r.P.R.  NO. 

Tll-7 

KIND  ' 

Cartridge,  HEAT,  T30(B53,  (Shell  Ihert  Loaded)  With  Dummy 

FUae,  Without  Propellant  and  Withoiit  Primer  For  90UU  Giine, 

U36  and.M41 

AMM.  LOT  NO. 

PA-E-276$1-I 

SPEC.  NO. 

QUANTITY  IN  LOT 

20 

DRG.  NO. 

FXP-88a01 

DRG.  DATE  OR  REV. 

3-25-$7 

ALLOT.  ADVICE 

PROJECT  NO. 

TW-422  (1460) 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

20 

P.  A.  X.  0. 

3026^ 

PROP.  CHARGE 

EXPECTED  M.V. 

EXPECTED  PRESSURE 

ASSEMBLED  BY 

PA 

DATE  OF  ASSEMBLY 

1958 

REMARKS:  Padcedi  1  Cartridgo/flber  oonbainerj  2  oontalnenAood  box.- 

ihrqi^lant  oad.tted»  Caaa  Cartridge  not  criiiqped  to  shell.  Prloer  Perc.,  omitted.  Cartridges 
not  ohaaiber  gaged.  Loading  Plug  assecgbled  to  Cartg.  Case  hand  tight.  Wire  isseidjly  not 
re^i^ed.  *Filler  Inert  consists  of  8LJ(  PCN,  10^  Iron  Qrlde  and  9^  Cellte.  O'Rihg  CKCX2- 
$40863  OBiltted  between  Boom  and  chamber  on  Projectile  No.  19  and  20.  Projectile  No.  17  has 
fin  concentricity  of  .040.  


COMPONENT 

MPIS  Asa'y  " 

Case  Cartg 

Fuze 

Filler 

Potted 

TrAcer 

KIND 

Bheli  ' 

(K>d.) 

Dumnor 

Inert* 

Noae 

T- 

• 

r300K53  ' 

T24B1 

El  Amant 

DRG.  NO. 

?XP-886U 

XP-88721 

utdc 

IP-Q442S 

YP-<)0142 

DRG.  DATE  OR  REV. 

^2L-57 

V25-57 

unk 

link* 

unk 

MFG*D  BY 

Siamberlaln 

Bcoo  Mfg. 

PA 

PA  ^ 

Pi 

PA 

DATE 

L957 

T95S 

1958 

1958 

iQ«5a 

LOT  NO. 

ICC-'3O-10 

none 

none 

JDQLQ 

PA-f-26787 

PREPARED  BY  _ i.  Mackey _  CERTIFIED  TO  BY:  P»  Lewly  7  INSPECTOR 


kyn  Opera 


blViSiAM 


PICATINNY  ARSENAL 
DOVER.  NEW  JERSEY 


Inspection 


DIVISION 


iP«».i  r»«.  «■  T-i«Bobert  3-2i9iXPERIMENTAL  AMMUNITION  DATA  CARD 


|r.  P.R.  NO. 

1 

KIND 

Primer  Percussion,  1158  (Mod.  B) 

AMM.  LOT  NO. 

PA-B-26767 

iSPEC.  NO. 

QUANTITY  .IN  LOT 

DRG.  NO. 

74-2-63 

DRG.  DATE  OR  REV. 

8-19-54 

ALLOT.  ADVICE 

PROJECT  NO. 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

P.  A.  X.  0. 

3026-24-005 

PROP.  CHARGE 

EXPECTED  M.V. 

EXPECTED  PRESSURE 

ASSEMBLED  BY 

PA 

DATE  OF  ASSEMBLY 

February.  1958 

REMARKS:  Packed 5  1.5  Primers/carton;  7  cartons/^ood  box. 

‘K)vemll  length  of  Primer  max. 

Primer  charge  370  ^  10  grains  Grade  Al,  Elack  Pcwder* 

One  liner  used  in  lieu  of  two. 

(^rer) 


COMPONENT 

Body 

Head 

Plug 

Cup 

Primer 

Charge  , 

Liner 

KIND 

Tiss 

Primer 

Firing 

Battery 

Pore* 

Primer 

Uod. 

li6l 

Gr  a  A3 — 

DRG.  NO. 

7A-.2-.78U 

7A-2-7BIA 

72l-2-96A' 

DRG.  DATE  OR  REV. 

12-8-52 

UFG  D  BY 

PA 

ELG 

IMG 

PA 

DuPont 

PA 

DATE 

1958 

unk 

unk 

unlf^ 

1958 

unk 

1958 

LOT  NO. 

none 

ELC-2-1 

mc-21 

NSS-3-1 

PA-104-3a. 

DWP-3SI'-13i 

none 

PREPARED  BY 


Barrett 


Ars  Opers 


DIVISION 


CERTIFIED  TO  BY: 

PICATINNY  ARSENAL 
DOVER.  NEW  JERSEY 


INSPECTOR 


Inspe^jii  j|On 


DIVISION 


II 


Pressure  9  psi 


Hound  No*  4 


Ambient  Temperature 


65, 


Roiuid  Ho.  3 


65, 


Round  Ho.  6 


Hound  Ho.  7 


Anal  Engr  Labs,  DiSI^ 
19  Aug  58  HFK 


65,970 


0 


65,970 


0 


65,970 


0 

65,970 


0 


Round  No.  8  Ambient  Temperature 


Round  No.  9 


Ambient  Temperature 


Round  No.  10  Temperature i  +125°F 


Round  No.  11  Temperature,  +125°F 


Time  Standard,  0.001  seo 

Anal  Lab,  Engr  Labs,  D&PS 
19  Aug  58  HFK 


C-10 


Pressure,  psi 


^WJJPIUDIU  UkL 


Anal  Lab,  Engr  Labs,  D&PS 
19  August  1958  HFK 


C-11 


Pressure,  psl 


Anal  Lab,  Engr  Labs,  D&P3 
19  August  1958  HFK 


C-12 

“CCttirtnirMTHkn 


Pressure,  psl 


esaspaiijiAL 


Anal  Lab,  Engr  Labs,  D&PS 
19  August  1958  HFK 


C-13 


Pressure,  psl 


^ - I^IHTI  i  I 


Anal  Lat,  Engr  Labs,  CSS’S 
19  August  1958  HFK 


C-l4 


APIENDIX  D 
Distribution 


COET  NO. 


3 


4 


5 

6 

7 

8 


9 


10  and  11 


12  and  13 

U 

15,  16,  17 
18 

0 


lAME  AND  ADIEESS 


NUMBER  CF  COPIES 


Chief  of  Ordnance 
Department  of  the  Array 
Washington  25,  D.C. 

ATTN:  CRDTF^ 

Ccmraanding  Officer 

Diamond  Ordnance  Fuze  laboratory 

Washington  25,  D.C. 

ATTN:  Technical  Reference  Section 

Coinraanding  Officer 
Picatinny  Arsenal 
Dover,  New  Jersey 
ATTN:  Insp  Div 
CRDBB-TH8 
CRDBB-TM5 

Commanding  Officer 
Radford  Arsenal 
Radford,  Virginia 

Commanding  General 
Ordnance  Ammunition  Command 
Joliet,  Illinois 
ATTN:  CRDET-ARCC , 

Mr.  G.  H,  Cowan 

Ittnistiy  of  Supply  Staff 
British  Joint  Services  Mission 
1800  K  Street,  N.W. 

Washington,  D.C. 

Canadian  Amy  Staff 

2450  l&ssachusetts  Avenue,  N.W. 

Washington  8,  D.C. 

ATTN:  GSO-1,  kSS.  Sec 

Commander 

Armed  Services  Tech  Inf  Agency 
Arlington  Hall  Station 
Arlington  12,  Virginia 

COmRC  liaison  Office 
Aberdeen  Proving  Ground,  Md. 

NAvy  liaison  Office 
Aberdeen  Proving  Ground,  Md* 

Technical  library  Branch 
Aberdeen  Proving  Ground,  Md, 


1 


1 


1 

1 

1 


1 


1 


2 


2 


1  vellum 

3 

1 

Original 

1  copy  -  Referenoe 
1  copy  -  Record 
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AKMY-APG,  Md.-D 


